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140 relative of buzzatii cluster species available, as reference. Next, only reads that correctly mapped to 141 the reference genome were retained using Samtools version 1.8 [57] . Finally, mapped reads from 142 genomic and transcriptomic datasets were combined to generate a set of only mitochondrial reads.
143 Mitochondrial reference genome assembly 144 It is well known that at least 25% of NGS reads are of mitochondrial origin [3] . Therefore, 145 after the mapping process it is possible to attain a coverage ranging from 2000x to more than 146 20000x for mitogenomes. In order to avoid miss-assemblies caused by the large number of reads, 147 several coverage datasets were generated by random sampling. Then, a two-step assembly 148 procedure was adopted for each coverage dataset based on recommendations of MITObim package 149 version 1.8 [1] . In the first step, MIRA assembler [58] was run using the mitogenome of D.
150 mojavensis as reference to build a new template from conserved regions. In the second step, the 151 MITObim script was applied to the new template to reconstruct the entire mitochondrial genome by 152 mapping the corresponding reads running a maximum of ten mapping iterations. All the different 153 coverage assemblies were aligned with Clustalw2 version 2. The length of the assembled mitogenomes varied from 14885 to 14899bp among the six 233 strains reported in this paper. Mitogenomes consisted of a conserved set of 37 genes, including 13 234 PCGs, 22 tRNAs and 2 rRNAs genes, with order and orientation identical to D. mojavensis. Several 235 short non-coding intergenic regions were also found. Twenty-three genes were found on the heavy 236 strand (+) and fourteen on the light strand (-). Detailed statistics about metrics and composition of 237 the mitogenomes are shown in Table 1 .
238 Table. 245 Genetic diversity among mitogenomes 246 Pairwise nucleotide diversity (π) estimates for both the buzzatii cluster and the D.
247 melanogaster subgroup are shown in Fig 2. Though π values along the mitochondrial genome 248 alignment were, on average, larger in the melanogaster subgroup than in the buzzatii cluster, pattern 249 of variation of π along the entire molecules were very similar. Large and small ribosomal subunits 250 (rRNAs) exhibited lower divergence values than the remaining mitochondrial genes in both groups. 251 A substantial difference was found in the region encompassing COIII, tRNA-G and ND3 genes. At 252 these positions, from 5000 to 6000, nucleotide diversity was the highest in the melanogaster 253 subgroup, showing an apparent increase represented by two high peaks absent in the buzzatii cluster.
254 Considering genetic divergence within the buzzatii cluster (Fig 3) , the lowest value of average 255 pairwise nucleotide divergence was observed for the pair D. borborema and D. seriema (π = 256 1.91x10 -03 ), while between D. seriema and D. buzzatii divergence was an order of magnitude larger 257 (π = 2.73x10 -02 ). Divergence between D. koepferae strains was surprisingly high (7.14x10 -03 ). The 258 complete set of divergence estimates in the buzzatii cluster is reported in Table in S2 Table. 259 Substitution rates in synonymous and non-synonymous sites are listed in Table 2 . The ratio d N /d S () 260 varied from 0.003 to 0.060 among PCGs in the buzzatii cluster. The range in the melanogaster 261 subgroup was similar, but with a lower upper bound (0.003 -0.018). Two loci appear as outliers in 262 the buzzatii cluster (ATP8 and ND2), which apart from these two loci, has lower divergence values 263 than in the melanogaster subgroup. In any case, the results suggest that purifying selection imposes 264 strong constraints in the evolution of mitochondrial genes. Nonsynonymous (d N ), synonymous (d S )
265 and the  ratios varied among PCGs (Table 2) . Fig 4) . Two 279 main clades can be observed in the tree, one including both D. koepferae strains as sister to D.
280 buzzatii, and the second, comprising D. antonietae as sister species of the sub-clade formed by D.
281 borborema and D. seriema. The species selected as outgroups were allocated as expected, with D.
282 mojavensis as the closest relative of the buzzatii cluster. We also performed a gene tree analysis 283 using all PCGs (S1 Fig) . We could only obtained trees for 7 genes out of the thirteen PCGs, given 284 the lack of informative sites in the alignments of ATP8, ATP6, ND3, ND4l, COII and COIII. Only 
332
The lack of recombination causes mitochondrial DNA to be inherited as a unit, thus, trees 333 obtained with individual mitochondrial genes are expected to share the same topology and to be 334 consistent with the trees obtained with complete mitogenomes. Thus, our results suggest that using 335 individual genes not only produce different topologies but also a poor resolution of phylogenetic 336 relationships. Such inconsistencies between complete mitogenomes and gene trees in phylogenetic 337 estimation may result from inaccurate reconstruction or from real differences among gene trees. The 338 first possible explanation is the simple fact that numbers of informative sites within a single locus 339 are not enough to accurately estimate phylogenetic relationships, particularly in groups of recently 340 diverged species (overall support for gene trees was poorer than for the tree based on complete 341 mitogenomes). Secondly, heterogeneity in evolutionary rates among genes and/or differences in 342 selective constraints along the mitogenome can also account for the inconsistencies [75-77]. As a 343 matter of fact, we detected substantial variation of synonymous and nonsynonymous rates as well as 344 of the  ratio across PCGs. In addition, variation among oxidative phosphorylation complexes in 345 the buzzatii cluster was high. The ND complex was, on average, less constrained than the ATP 
